Key words: corticosterone receptors --ACTH4_ 9 analogue --hippocampus --spatial learning --aging Old (26 months) and young (6 months) male Wistar rats were treated chronically for 2 weeks with ORG 2766 or with vehicle, delivered via subcutaneously implanted minipumps (0.5/~g peptide/0.5/~l/h). Learning of a spatial task was not impaired in the old animals, except for one measure, i.e. the latency to find the goal box. In neither age group did ORG 2766 influence behavioral performance. The number of corticosterone receptor sites was decreased in the hippocampus of senescent rats, but restored to the level observed in young rats following ORG 2766 treatment. It is concluded that the number of hippocampal corticosterone receptor sites is a sensitive index of brain aging and effectiveness of ORG 2766.
ORG 2766 (H-Met(O2)-Glu-His-Phe-D-Lys-Phe-OH) is a behaviorally active ACTH4_ 9 analogue. The peptide increases responsiveness of rats to motivationally relevant stimuli14.20, 31, speeds regeneration of injured peripheral nervesS and enhances mood, when given chronically to elderly persons 31. In rats age-associated changes in hippocampus morphology can be influenced by chronic treatment with ORG 2766. The ACTH4_ 9 analogue delayed the development of astrocyte hypertrophy in the hippocampus of aging rats21,22
The hippocampus is involved in spatial orientation 30. Senescent rats have been found to display a deficit in learning the lay-out of a circular platform2,37. Chronic treatment with ORG 2766 restored performance of old female rats to the level of young control animals 37.
Thus, the effect of chronic treatment with ORG 2766 is expressed in changes in brain morphology, learning, mood and nerve regeneration. We assume that some, if not all of these expressions of the activity of the peptide have a common denominator, e.g. some trophic effect on neural tissue, which may slow down the process of brain aging. It is of great importance to localize and characterize such an effect of ACTH-related peptides in the brain and to find sensitive indices for its operation.
In this study we examined the susceptibility of spatial learning and of hippocampal corticosterone receptors to aging and to ORG 2766 treatment. As a follow-up of a previous study 37, we used male rats of the same strain. The choice of hippocampal corticosterone receptors as a measure for a possible trophic effect of ORG 2766 was based on the following considerations. The corticosterone receptor system has its predominant localization in the hippocampal neurons 13, 17, 23, 24, 42, 43 . In rats the action of corticosterone on extinction of certain learned responses4,23, 26 and on exploration of a novel environment40, at displays the same stringent specificity as the corticosterone binding to the hippocampal corticosterone receptor system 42. Moreover, an age-associated decline in receptor capacity for glucocorticoids has been reported in neurons of rat forebrain 34 and of hippocampus 35. Recent studies have shown, that vasopressin-and ACTH-related peptides are involved in regulating the number of corticosterone receptor sites in the hippocampusll,3s,39. 
